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Problem statement: 
​ Flow limitation is the phenomenon in which increasing respiratory effort no longer increases 
airflow beyond a certain point during forced exhalation, because the airway itself becomes the 
limiting factor rather than muscles driving expiration [1, 2]. During forced expiration, intrathoracic 
pressure rises sharply and can exceed the pressure inside the airway, resulting in the airway walls, 
specifically the bronchi, to narrow and eventually reach a choke point past which further effort in 
exhalation cannot increase flow [3]. This mechanism is central to interpreting spirometry, since 
flow-volume curves reflect the mechanical properties of airways rather than respiratory muscle 
effort alone [4, 5]. It is most relevant to obstructive diseases such as asthma, cystic fibrosis, and 
COPD, where airway walls are more prone to premature collapse or are already narrowed by 
inflammation, mucus, or loss of elastic recoil. This leads to prominent flow limitation occurring 
during forced exhalation [6]. This device will model the branching anatomy of the airway and use 
flexible materials to replicate the compression and collapse that occurs in the affected patient 
population. This will allow the users to visualize the equal pressure point (EPP) and the resulting 
choke point as it moves distally through the airway. The device is intended to physically 
demonstrate flow limitation during forced expiration for use in an educational teaching video. The 
final video will be used to teach medical fellows and students how these airway mechanics underlie 
clinical measures such as spirometry, and how they explain and monitor these obstructive 
conditions that experience flow limitation.  
 
 

 



Brief status update: 
This week the team received the last of the necessary materials for pressure testing and continued 

circuit setup and planning for these testing phases. Additionally, the SolidWorks file for the airway 

was finalized and two different initial prototype versions were printed using resin. One of these 

versions was mostly successful and gave a solid idea of what modifications will be needed next. 

Difficulties/advice requests:  

Potentially need to acquire roller grips for MTS testing on sample resin pieces, and these do not 

appear to be available in the BME lab at ECB. 

Current design:  

The box from last year’s group project will be used in our current design. 

Major team goals for the next week: 
-​ Print new airway prototype with modified dimensions and identify improved method for 

removing supports 
-​ Complete MTS testing on sample materials, and compare values obtained by testing 50A 

and 80A 
-​ Being pressure testing 

 
Next week’s individual goals: 

Lakshika Nanda Kumar Reddy 
-​ Finish up arduino code for testing 
-​ Troubleshoot circuit/arduino set up 
-​ Assist in MTS testing 

 
Julia Shefchik 

-​ Help with pressure testing or MTS testing 
-​ Research more into fluid modeling in SolidWorks 
-​ Create a SolidWorks model with new dimensions 

 
Caroline Blust 

-​ Complete MTS testing on sample materials 
-​ Print a new prototype for the airway with thicker walls 
-​ Find better method for removing supports 

 
Eliza Kubicek 

-​ Finish setting up instrumentation for both phases of pressure testing 



-​ Conduct phase 1 balloon testing 
-​ Continue to refine a mathematical model using AI to demonstrate choke point 

movement based on given parameters for testing and refining the physical model 
 

Brady Mayer 
-​ Continue prototyping when I arrive back and get up to speed on the teams progress 
-​ Assist with testing and design improvements 
-​ Research necessary information 

 
Jillian Seibert 

-​ Work on the first part of balloon testing 
-​ Assist with any printing  

 
 
Previous week’s goals and accomplishments: 
 

Lakshika Nanda Kumar Reddy 
-​ Set up BMP sensor and gauge pressure sensor 
-​ Wrote code to run them both at the same time 
-​ Retrieved more materials from University Hospital 

Julia Shefchik 
-​ Refined the SolidWorks airway model 
-​ Prepared for Show and Tell 
-​ Came up with potential new dimensions for the airway model 

Caroline Blust 
-​ Printed two sample airway prototypes 
-​ Used AI to work on potential mathematical model of choke point formation 

Eliza Kubicek 
-​ Continued work on building and testing an AI model of choke point formation 

during forced expiration 
-​ Worked on developing instrumentation (hardware and software) for phase 1 and 

phase 2 balloon testing 
-​ Assisted in 3D printing of the airway 

Brady Mayer 
-​ Continue solidworks modeling and begin testing our model 
-​ Research necessary information to support testing 

Jillian Seibert 
-​ Learned more about Arduino and MTS testing 
-​ Prepared for the show and tell 

 



ACTIVITIES 

Name Date Activity Time  
(h) 

Week 
Total (h) 

Sem. 
Total 
(h) 

Lakshika Nanda Kumar Reddy 9/7/2026 
 

Review previous team’s final 
report 

1 2.5 34 

9/7/2026 Brainstorm questions for the 
client meeting 

0.5 

9/10/2026 Conducted research on flow 
limitation and took notes 

1 

9/15/2026 Worked on PDS 1 5.5 

9/15/2026 Researched FV curves, 
obstructive diseases, and flow 
limitation for PDS 

2 

9/16/2026 Edited PDS 1.5 

9/16/2026 
 

Researched materials for 
design ideas 

1 

9/21/2026 Started preliminary research 
on material ideas for 3D 
printing and alveoli 

1 7.5 

9/22/2026 Caroline/Eliza meeting for 
materials 

1.5 

9/23/2026 Conducted intensive research 
on 3D printing materials and 
alveoli materials 

2 

9/23/2026 Wrote the assigned sections of 
the design matrix 

1 

9/24/2026 Edited and reformatted all 
three design matrices to have 
cohesiveness through the 
documents 

2 

9/28/2026 Created Preliminary 
Presentation Slides 

0.5 3.5 

9/28/2026 Created initial flow limitation 
animation 

1 

9/28/2026 Met with Simon Nam to 
figure out applying 
compressed air and vacuum 
air to box 

0.5 



9/30/2026 Team Practice for Preliminary 
presentation 

0.5 

10/1/2026 Created final flow limitation 
animation 

1 

10/3/2026 Wrote sections of preliminary 
report 

2 8.5 

10/4/2026 Provided feedback on sections 
of the preliminary report 

0.5 

10/4/2026 Met with team to go over 
comments in prelim report 

1 

10/4/2026 Created protocol for pressure 
testing phase 1 and wrote 
protocol in report 

2 

10/8/2026 Met with Makerspace Staff 
for fabrication protocol of 
airway with Caroline 

0.5 

10/8/2026 Completed Airway fabrication 
protocol and started working 
on pressure testing phase 2 
protocol with Caroline 

1.5 

10/8/2026 Created draft of pressure 
testing phase 2 protocol 

1 

10/12/2026 Researched I2C Architecture 1 2 

10/13/2026 Met with Dr. Green 0.5 

10/13/2026 BPAG Sheet 0.5 

10/18/2026 MatLAB mathematical model 
+ research 

2 5 

10/21/2026 Grab Materials from 
University Hospital 

1 

10/22/2026 Started Base pressure sensor 
testing 

2 

10/26/2026 Meeting with Caroline to print 
2 airways: 1 whole and 1 split 

1.5 4.5 

10/26/2026 Worked with Eliza to work on 
testing digital gauge pressure 
sensor from last year 

1 

10/28/2026 Worked on running both BMP 
sensor and digital gauge 

2 



pressure sensor together 

Julia Shefchik 9/7/2026 Review previous team’s 
deliverables (final report, 
PDS, final poster) 

1 4 36.5 

9/7/2026 Brainstorm questions for the 
client meeting 

0.5 

9/9/2026 Annotated and read a review 
article on Expiratory Flow 
Limitation 

1.5 

9/9/2026 Researched mechanical 
properties of the Airway Tree 

1 

9/13/2026 Worked on PDS 1 4 

9/14/2026 Research standards and 
worked on PDS 

2 

9/16/2026 Edited PDS 1 

9/21/2026 Preliminary research to 
support design ideas 

1 7.5 

9/22/2026 Research on physiological 
airway models and balloon 
materials 

2 

9/23/2026 Work on design matrices 3 

9/24/2026 Edit design matrices 1.5 

9/28/2026 Worked on preliminary design 
presentation slides and 
drawings  

1 4 

9/28/2026 Met with Simon Nam to learn 
about vacuum system 

0.5 

9/30/2026 Team practice for presentation 0.5 

9/30/2026 Brainstorm testing ideas and 
draft sections of preliminary 
report 

2 

10/1/2026 Individual practice for design 
presentation 

0.5 

10/2/2026 Worked on sections of 
preliminary design report 

2 6.5 

10/3/2026 Edited preliminary design 
report 

1 



10/4/2026 Research on testing for 
preliminary design report  

1 

10/4/2026 Met with the team to discuss 
edits 

1 

10/4/2026 Editing and refining sections 
of the preliminary report 

1.5 

10/13/2026 Review team client meeting 
notes and material choices 

0.5 2 

10/15/2026 Work on SolidWorks testing 
tubes and begin work on 
airway model 

1.5 

10/20/2026 SolidWorks airway research 
and stochastic model 

1 5 

10/21/2026 SolidWorks modeling 4 

10/24/2026 Rebuild SolidWorks model 
for printing and easy 
refinement 

2 3.5 

10/28/2026 Write and prepare for show 
and tell 

0.5 

10/29/2026 Try to find new potential 
measurements for airway 

1 

Caroline Blust 9/7/2026 Brainstorm questions and 
review past project 

0.5 1 34.5 

9/7/2026 Add research entry to 
LabArchives 

0.5 

9/11/2026 Researched project concepts 
and summarized client article 

1.5 6 

9/15/2026 Worked on PDS 3 

9/15/2026 Further research 1 

9/16/2026 PDS edits 0.5 

9/21/2026 Materials research and design 
matrix initial brainstorming 

1 8.5 

9/22/2026 Lakshika/Eliza materials 
matrix meeting 

1.5 

9/23/2026 Materials matrix research and 
writing 

3 



9/24/2026 Materials/alveoli matrix work 2 

9/24/2026 Final edits on matrices 1 

9/28/2026 Worked on preliminary 
presentation 

1 3 

9/29/2026 Met with Simon Nam to learn 
how to use vacuum pump 

0.5 

9/30/2026 Presentation edits/practice 1 

10/01/2026 Final edits/citations 0.5 

10/03/2026 Preliminary report edits and 
feedback 

1 6 

10/05/2026 Worked on preliminary report 0.5 

10/07/2026 Feedback fruits 0.5 

10/08/2026 Preliminary report final 
edits/citations and additional 
research for pressure testing 

4 

10/11/2026 Feedback fruits 0.5 2.5 

10/12/2026 Communicated with contacts 
about ordering materials 

0.5 

10/12/2026 Confirmed and finalized 
materials table 

0.5 

10/13/2026 Client meeting and pressure 
testing protocol discussion 

1 

10/22/2026 Research into MTS testing 
and tensile test standards 

2 4 

10/22/2026 Solidworks and printing of 
Die C for MTS testing 

2 

10/26/2026 Finalized two versions of 
initial airway test print and 
sent to printer 

2 3.5 

10/28/2026 Picked up airway test print 
and worked on removing 
supports 

1 

10/29/2026 Experimented with use of AI 
in generating model of 
chokepoint formation 

0.5 

Eliza Kubicek 9/5/2026 Read through last semester’s 2 6 34.5 



final report documentation 
and took notes on previous 
work and potential starting 
points in LabArchives 

9/7/2026 Brainstormed questions for 
the client meeting 

0.5 

9/7/2026 Conducted research on flow 
limitation during forced 
expiration and took notes in 
LabArchives 

2 

9/9/2026 Conducted research on tube 
law and physical properties of 
human airways for future 
design use and took notes in 
LabArchives 

1.5 

9/14/2026 Outlined PDS sections 0.5 4 

9/15/2026 Conducted research for and 
wrote PDS sections 

2.5 

9/16/2026 Edited PDS based on 
feedback 

0.5 

9/16/2026 Updated LabArchives with 
research findings used in 
writing the PDS 

0.5 

9/21/2026 Conducted research on 
possible materials to model 
the bronchi and alveoli 

2 6 

9/22/2026 Met with Caroline and 
Lakshika to work on the 
materials design matrix 

1.5 

9/23/2026 Worked on the materials and 
alveoli design matrices 

1.5 

9/24/2026 Finalized my assigned parts of 
the materials and alveoli 
design matrices 

1 

9/27/2026 Worked on slides for the 
preliminary presentation 

1 3.5 

9/30/2026 Practiced with the team for 
the preliminary presentation 

0.5 

10/1/2026 Worked on the discussion 
section of the preliminary 
design report 

2 



10/4/2026 Finalized the discussion 
section of the preliminary 
report based on feedback 

1 2.5 

10/4/2026 Met with the team to discuss 
the preliminary report 

0.5 

10/6/2026 Completed Feedback Fruits 
peer and self assessments 

1 

10/13/2026 Attended the client meeting 
and discussed testing methods 

1 2 

10/15/2026 Learned basic SolidWorks by 
walking through the testing 
airway 

0.5 

10/15/2026 Updated LabArchives with 
research entries 

0.5 

10/18/2026 Began work on the AI 
mathematical model for choke 
point formation and flow 
limitation 

1.5 3 

10/22/2026 Met with Lakshika to set up 
the sensor for phase 1 
pressure testing 

1.5 

10/23/2026 Researched equations for and 
began re-developing an AI 
mathematical model for flow 
limitation using Gemini 

1.5 7.5 

10/25/2026 Conducted research on the 
ARD20 digital pressure 
sensor for use in Phase 2 
balloon testing 

1 

10/26/2026 Assisted in 3D printing the 
complete airway 

0.5 

10/26/2026 Set up the digital pressure 
sensor to give output readings 
for pressure in the vacuum 
box to an Arduino Uno 

2.5 

10/28/2026 Picked up materials from the 
hospital and began work on 
integrating pressure readings 
from both the BMP388 and 
ARD20 sensors 

1.5 

10/28/2026 Prepared for show and tell 0.5 







 

 

 

 



 

PROJECT TIMELINE 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task 
Sept October November Dec 

11 18 25 2 9 16 23 30 6 13 20 27 4 11 
Project R&D               
Preliminary Research X X X X           
Detailed Final Design     X          
Testing Plan      X         
Show and Tell        X       
Fabrication       X X       
Testing               
Deliverables               
Progress Reports X X X X X X X X       
PDS  X             
Design Matrix   X            
Prelim presentation    X           
Preliminary 
Deliverables     X          

Final Poster                          
Final Deliverables              9th 
Meetings               
Client  X X X  X         
Advisor X X X  X X X        
Website               
Update X X X X X X X X       



 

 

Materials and expenses:  

Item Description Manufacturer 
Mft 

Pt# Vendor 
Vendor 

Cat# Date QTY 
Cost 

Each Total Link 

Airway Materials 

FormLabs 

Flexible 50A 

Resin 

Elastic resin used to 

print on FormLabs 

SLA printers. FormLabs N/A DI Lab N/A TBD TBD $0.29/g TBD Link 

Assorted Water 

Balloon 
Multi-color latex 3” 

water balloons 100ct Arcady N/A Amazon N/A TBD 1 $4.94 $4.94 Link 

Loctite Super 

Glue Ultra Gel 

Control 
Tough silicone gel 

super glue Loctite N/A Amazon N/A TBD 1 $4.49 $4.49 Link 

Pressure Testing Materials 

BMP388 

Precision 

Barometric 

Pressure and 

Altimeter 

Pressure sensor, 

accurate up to 8 

Pascals N/A N/A Amazon N/A TBD 1 $16.99 $16.99 Link 

STEMMA QT / 

Qwiic JST SH 4 

pin to premium 

male headers 

cable 

Connector from QT 

to Male Headers for 

Arduino N/A N/A Amazon N/A TBD 1 $6.70 $6.70 Link 

ELEGOO 120pcs 
Multicolored 
Dupont Wire M-F, 
M-M, F-F for 
Breadboard 
Jumper 

Female-Male 
Connector Jumpers 
for Breadboard N/A N/A Amazon N/A TBD 1 $6.98 $6.98 Link 

Basketball 
Football 
Volleyball Water 
Polo Rugby 
Exercise Sports 
Ball Balloon 
Swim Inflatables 

Balloon Pump with 
extension 
attachment N/A N/A Amazon N/A TBD 1 $6.99 $6.99 Link 

https://docs.google.com/spreadsheets/d/125EWYr0aojDuu0BGfzzt-YhfGJA1wojkzE-Vt00tw_M/edit?gid=0#gid=0
https://www.amazon.com/Assorted-Water-Balloon-Filler-Poly/dp/B08F3WBJ9V/ref=sr_1_7?crid=19SRHQ7CWC83Y&dib=eyJ2IjoiMSJ9.tjNZrZ7UezaPSTWk5cjeHPlU48a0fjiRoJRYB3QWl3qkGt7rgWskwvuR_-BNso7sZfh_O90DTAA_uMvjvxZ76fAEVv51bhuoFi78BnKQZbA1dqCdPm2cBNzSaO5REoESkE9rXLACjOrfzWDj4DjtgWt00YBA0vfMCUhrNhflj-UvZfHOWwIv_xJRLxWPIWhKeAcWB1o2e-ighDi1MYEZZyUqQ7JD_S3gKG2fW2GuXZzEPVOF438jTelfr7j7sKc6y6dw0XFd_dTWJXwEgO9fRm_OD36ER9gRJBZXzlhUZmA.NFE9R9EKAnJWmOPZdz9zlt72Ii7t8RWExSW-OIjE4P4&dib_tag=se&keywords=water+balloons&qid=1790988987&sprefix=water+balloon%2Caps%2C149&sr=8-7
https://www.amazon.com/Loctite-Control-4-Gram-Bottle-1739050/dp/B00ELV2D0Y/ref=sr_1_3?channelId=500&clpRedir=Y&dib=eyJ2IjoiMSJ9.tOP4l5cbLPgXf9pVMain4eY2GurhOFObsJV716jQRAS3uMZ5ZipI3GxV5DTwK3LT36vEWOn2oriUVSkt_6XZueD0C-UFWNidMnzrg4RcqEwJl-Z8rhXOSaYPvRvz5Woagk7p0t0j1mEkyC5V7IyYfSxEUR_deTKuS3PrYyIukkOSyaeyywverBc18wx7FU83c66apzvrZq3kkid88h-_0i6C7SS7xGAyD_ttmHJq784.JqYmNgVq45V3j4i29mPdhVvjzMVM4aci_WuEnxl4jxM&dib_tag=se&keywords=super%2Bglue&plpRedirect=mhFallback&qid=1791488517&sr=8-3&th=1
https://www.amazon.com/DIYmall-BMP388-Precision-Barometric-Temperature/dp/B0GSYYT1K5/ref=sr_1_1_sspa?crid=3O8IIG1SW76AQ&dib=eyJ2IjoiMSJ9.rZnwBYH3GVleT8Nr9Wa44lAwJrsqQ8eQd-TihgaJE7_SR4RJPn-olmmLTZnyE_w7x9_Ad4Hpry_Re8BCmf9U83RSNefw6n93tzH-cyeF7S4.OXyLpZYXJJE_Fru7nwwnYlu3G6TgvbHZnx5NoAsHSl8&dib_tag=se&keywords=bmp388&qid=1791498805&s=electronics&sprefix=bmp388%2Celectronics%2C122&sr=1-1-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1
https://www.amazon.com/Generic-Stemma-Qwiic-Premium-Headers/dp/B0DBGNBMZ7/ref=sr_1_3?crid=XAXJBX9W34EQ&dib=eyJ2IjoiMSJ9.d6NF0uifruMjA7RGCDhEckHsGaM0lKePawwg9M1x3j3n5Pqojj4LcPeDv__8QwMSZobNzrZrTgqY_fQdQEfc-v7zxTRe4m8jt57bvq7GHlSi76EF2MerNlyOz-CBMKwlkhKZnWHnN80WbaMzhOisHD9j-JouDmdg3JquFjkEGmbGBjtJowZ08m6vw34Y5xvOOJWT2XW83enmdIe1-7-Cs1WQ_ZJw9g-ImWRILOzQb1BsRPyctZJe_4wJqLg0XEdY8jEDO1gUUHb5nP5dy7lCDltgB6TJzq7M7u2LaYNQvtQ.3e6ChAUrNOob_SuPycL29uJo7594i7_aXmV1zQhcJKM&dib_tag=se&keywords=STEMMA+QT+%2F+Qwiic+JST+SH+4+pin+to+premium+male+headers+cable&nsdOptOutParam=true&qid=1791498894&s=electronics&sprefix=stemma+qt+%2F+qwiic+jst+sh+4+pin+to+premium+male+headers+cable%2Celectronics%2C131&sr=1-3
https://www.amazon.com/Elegoo-EL-CP-004-Multicolored-Breadboard-arduino/dp/B01EV70C78/ref=sr_1_3?crid=261FOWT7FZDET&dib=eyJ2IjoiMSJ9.NaB7pXzr9UZF6NsfIchkvOKza18IoDS-CGYSPeyG7XMBj7cPl92vXVpJePwWvycRs6igq72v7v4wozAoqYHaqtj5-fHxs9gBZK0id_alxeMF43UK4emqtNv6-sYv_K_mp_dHBGYmahKGTOQkxoXxGAcNK7VteFENfLPnqiwHTiW5idvYC5Db1bp7u1YxN1EgGfs2IXa8_M4LC0sz250QlLPa2xKkkOF9xZO7OKcJ-IgsfihXS1VNOsaNIi7_V68qmVxXUgwosT2lQYUWC7lR_L0fcwfZtCs2I7RQ0NfPJao.AZwRnLfwo2SU2YpYrV7udzaInCJpZrzDzU2gccOO1t8&dib_tag=se&keywords=female%2Bto%2Bmale%2Bconnector%2Bcable%2Bbreadboard%2Bjumper&qid=1791949831&s=electronics&sprefix=female%2Bto%2Bmale%2Bconnector%2Bcable%2Bbreadboard%2Bjumpe%2Celectronics%2C140&sr=1-3&th=1
https://www.amazon.com/dp/B0FXX5YMG5?lv=shuf&crid=UHN10IMBSNUF&keywords=balloon%2Bpump%2Bwith%2Bextension&sprefix=balloon%2Bpump%2Bwith%2Bextension%2Caps%2C171&th=1&dib_tag=se&sp_csd=d2lkZ2V0TmFtZT1zcF9tdGY&dib=eyJ2IjoiMSJ9.o3OJO3h4ryViMU-8CnnBlTPsWpT_SAcSNkWBoPsX-afcIoI21TADugIqEXew-97ig0XYcH9dt-a_Ta8_x161kMVD_PIklHt4rsknk1-PBhsgKvxx53MSrZDOqIKdlZ6YLX737RcU2Pi4EeRRdIP4SOfPWznAHyWCyGcn-vE8Wx9MzoHANQAkpLbBqRNnsp6Bnzx9hS97JVCz0dgNEDDam01VxOfXJG1g0YCn7ezMbINr94f7HX_MbE_Ft5mx5IgQTipu9rkTqqdiZU3UU0Hj_bBOmkLbIZmXz7DzKkh6yQU.dIp9YqWOInfgxjzmFc_aLfeKvadiLz-RokOTC2qonvg&qid=1791162582&sr=8-12-spons&channelId=500&ref_=sr_1_12_sspa&plpRedirect=mhFallback
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Colored Vinyl 
Electrical Tape 
3/5in x 26ft 
Waterproof 
Strong Adhesive 
Indoor Outdoor 6 
Colors Durable 
Easy Wrap 
Professional 
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Wire Repair 7 Mil 
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